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INTRODUCTION 


In New Zealand, as in other countries, man’s 
direct relations with the physical land on which 
he lives depend on four main things — the 
slope of the land surface, the climate, the soil, 
and the vegetation, each of these depending to 
a certain extent on the others. Thus the climate 
of a place may depend not only on how it is 
situated with regard to highlands, but equally 
important, the climate near the ground, which 
affects plants, is directly affected by the slope, 
as anyone who has seen where frosts occur 
will realise. The soil is the result of the effect 
of vegetation and climate, together with the 
animals and plants in the soil, in producing a 
living skin on the rock, but here too slope 
may dominate the kind of soil produced. 

Thus in the physical landscape, land slope is 
the first thing which must be measured and 
understood when we begin to study any area, 
for it is the basic factor in farming practice, 
though other conditions of course will affect 
the final use of the land. A nearly flat land 
surface will have a different pattern of land 
use according to whether it is in the Mackenzie 
Basin, the Canterbury Plains, the Heretaunga 
Plains, the Waimea Plains, the Kaingaroa 
Plains or the Waikato, a pattern which will 
depend on factors not connected with slope. 
Farming practice also in valleys with sloping 
sides will depend on how deep the valleys are, 
how much flat land lies near them on ridges or 
in valleys, as well as where their location is 
in different parts of the country with differing 
climatic and vegetation problems. Thus a slope 
of 1 in 4 will hold first-class ryegrass-white 
clover pasture if it is only a shallow valley cut 
into the undulating land of the Waikato and 
easily topdressed. Such a slope in Eastern 
Taranaki may be in a deeper valley system 
under high rainfall where it may be impossible 
to keep out second growth. In the Eastern 
Wairarapa it may be in a hill system of even 
deeper valleys where only aerial topdressing 
will hold grass on steep sheep country under 
a lower rainfall: or the slope may be on the 
tussock grasslands of the Canterbury Hill 
Country, where the ridge and valley system 
is quite unlike anything in the North Island, 
and the rainfall lower still. There are then a 
number of factors beside the slope which affect 
the way land is used, but the slope is funda¬ 
mental. 

The distribution of mountain mass, hill 


country, downland and plain, with the measure 
of how each is cut up into valleys, ridges and 
flats, is the first essential in understanding the 
geography of a country. The physical landscape 
is the framework on which man’s cultural 
pattern is built, for the land offers certain 
possibilities of which man may take advantage; 
the rich soil of a river terrace may make 
market-garden land, a fat-lamb farm, a dairy 
farm, or be cut up for housing, as location in 
New Zealand and the economic situation may 
determine. Sometimes, however, the economic 
pressure may be so strong that land is used 
in a way which no one considering its natural 
capabilities could have foreseen; quite steep 
hillsides close to a city may run dairy cows, 
immensely valuable market-gardening land in 
the same position may carry houses, and scrub- 
covered useless hills on the Volcanic Plateau 
may turn into good grassland as knowledge of 
how to farm them comes with the bulldozer to 
tame them. Man cannot, however, change hills 
to flats, except in a few places at great expense 
where his own self-interest is dominant. 
Auckland cuts up her volcanic peaks for road 
metal, Wellington carves away whole hillsides 
for Rongotai Aerodrome. The great slopes of 
the land we cannot change, though we have 
repeatedly shown how easy it is to rip from 
the surface the valuable topsoil by unwise 
farming practice, so that the land deteriorates, 
and we then have difficulty in using it as we 
wish. 

In this booklet we will study first the land¬ 
scape of central New Zealand in some detail, 
because here we can see how the land is built, 
and the relations between mountain mass and 
lowland. From this we can extend our study 
to see the build of the whole of New Zealand, 
and then to see the relation of New Zealand 
to the Pacific, and the Pacific to the build of 
continent, mountain mass and ocean basin for 
the whole world. In this work reference will 
be made to topographical maps of New 
Zealand which it is essential that the student 
study. The major maps of the country to which 
this work must be related are N.Z.M.S. 84 
1:2,000,000, the two sheets of N.Z.M.S. 83 
1:1,000,000, and the seven sheets of N.Z.M.S. 
19 1:500,000. The small maps between pp. 13 
and 27 are on a scale of 1:4,000,000, that is, 
63 miles to the inch. 
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RIMUTAKA-TARARUA RANGE — WAIRARAPA PLAIN 
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(10) This block diagram shows the landscape of the southern part of the North 
Island as we have just studied it. 



called the K surface, which must have been part of a land which was 
nearly flat before it was broken up into the blocks of diagram (10). 
Here it is starting to break up. 



(8) But this old land must have formed at a much lower altitude. It must have 
been like this with the rivers winding freely across the land. Notice the 
little piece of cover rock faulted down to the left. 



weathering and rivers, the normal agents of erosion. Here then must have 
been a higher land; but the little piece of cover rocks still left in (10) 
shows us that rocks of the cover must have extended at least partly over 
this area. 



(6) Therefore we can see that the area would have been like this if erosion 
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had not worn away the softer cover rocks lying on the undermass as it rose. 
How did undermass and cover come to have this relationship? We shall 
see on the next diagrams. 



(5) The scale of the diagrams has now changed. Here are cover rocks being 
laid down. They are mudstones, sandstones and limestones which must have 
been laid down in a shallow sea and been derived from a nearby land; here 
it is. The floor of the sea is bulging into faulted ridges which will be the 
future New Zealand. 



(4) An earlier stage of this long and shallow sea in which the cover rocks 
were laid down. It can be seen they are lying on an old surface cut across 
the folded rocks of the undermass. 



(3) This surface can only mean that a land surface has been cut by erosion — 
here it is as it must have been. 



(2) The land was cut, then, across very highly-folded rocks which we see still 
in the undermass in (10). Rocks can be so folded only in great mountain 
building: there must have been a great mountain system like this. We have 
shown only one phase, but there must have been several great pulses of 
mountain building. 



(1) The rocks which were folded in (2) and appear still in the undermass 
in (10), are sandstones which were laid down in a shallow sea much like 
the sea of (4). The sediment came from a land to the west. 


Thus we have a great rhythm — (a) long deposition (h) shorter mountain building 
(c) erosion, which has happened at least twice in the history of our present landscape. 
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MAIN UNITS IN THE BUILD OF 
NEW ZEALAND 


It can be seen from the previous pages that 
there are four main units in the build of New 
Zealand: 

(a) Under mass, which was involved in the 
ancient mountain-building. This includes 
the greywackes, which are the coarse 
sandstones of the mountain axis of both 
islands, and their extension into the 
altered rocks of Otago, called schists, and 
also includes as well some much older 
rocks in the north-west and south-west of 
the South Island which were involved as 
blocks in that mountain-building. 

(b) Cover of rocks laid down under the sea 
on top of the land surface cut after the 
ancient mountain-building. 

(c) Volcanic rocks, formed in large areas on 
the Volcanic Plateau, and in smaller areas 
all over North Auckland and on Banks 
Peninsula and Otago Peninsula. 

(d) Alluvial deposits, of immense importance 
in farming since they provide the valuable 
agricultural soil of the lowlands, which 
may fill depressions, or may be built out 
as coastal plain by rivers, or form the 
narrow but rich alluvial flats in river 
valleys. 

The distribution of these units over New 
Zealand forms the basic fact which must be 
understood in appreciating the physical back¬ 
ground of farming and settlement. Though 
undermass does not form a large part of the 
North Island, as may be seen from the maps, 
it not only forms a very large proportion of 
the South Island, but is there very much 
higher. 

This great extent of undermass raised into 
the highlands of the South Island has these 
striking effects: 

(a) The Southern Alps are high enough to 
reach into the altitude of perpetual snow, 
and so have active glaciers on both flanks. 

(b) The mountain axis of the South Island lies 
directly across the prevailing westerly 
winds, producing a very wet West Coast 
and a very much drier eastern area of 
lowland, making the latter the most exten¬ 
sive arable farming area of New Zealand. 
The wind descending to the Canterbury 
Plains may be so warmed by compression 
during its descent as to produce the 
Canterbury Nor-wester. (See Booklet 3 in 
this series.) 


(c) The South Island mountain axis was high 
enough for very extensive glaciers to form 
at the height of the last ice age. These 
scoured out the great U-shaped valleys 
and left the lakes of the Southern Alps, 
with all their potential for hydro-electric 
development. 

(d) The steep hills of the eastern part of the 
uplands in the dry rain-shadow area have 
tussock grassland with a system of exten¬ 
sive sheep farming for wool unlike any¬ 
thing in the North Island (see p. 29). 

All these are the result of the extent and 
altitude of the South Island upwarped and , 

faulted undermass. In the South Island also the 
cover rocks are much less extensive, except in 
Southland, where the combination of lowland 
with an exposure to the south, which produces 
a higher rainfall, has given rise to the major 
dairying region of the South Island. 

In the North Island the extent of undermass, 
as can be seen from the map on p. 8, is very 
much less, and the mountain axis is very much 
lower than in the South Island, so that the 
rainfall of Hawkes Bay and the Wairarapa 
is higher than that of Canterbury. The area 
of rocks of the cover is also very much greater. 

On the east of the mountain axis the cover 
rocks are intensely folded and deeply cut by 
rivers from Hawke Bay north and somewhat 
less intensely folded southward to Cape 
Palliser. To the west of the Ruahine Range a 
very large area of cover rock is folded into 
gentle basins and protected by the volcanic 
bastion of Mt Egmont to form the Wanganui 
and Rangitikei Basins. From the Waikato north 
the pattern of undermass, cover, volcanic, and 
alluvial deposits is very complicated. 

In general, the undermass forms what the 
farmer calls “hard country”, not because of 
the hardness of the rocks, but because of the 
difficulty of farming, for in high rainfall areas 
it is hard to keep in grass steep slopes whose 
natural vegetation is forest. All areas of cover 
rocks, however, are not “easy country”, for 
they may be as deeply cut by valleys as the 
undermass; particularly is this true of the 
highlands to the east of the North Island. 

The alluvial deposits may fill faulted depres¬ 
sions like the Wairarapa Plain, the Thames- 
Hauraki depression, or the faulted basins of 
Central Otago, or may be built out into the 
sea to form such major agricultural areas as 
(Continued on next page) 
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the Canterbury Plains, or the Manawatu- 
Horowhenua Plains. Small plains of alluvial 
material have a farming importance quite out 
of keeping with their area, and their extent 
on the maps must be shown. 

The Volcanic Plateau lies in the centre of 
the North Island, where the north-west trend 
lines of the area from the Waikato north give 
way to the north-east lines of central New 
Zealand. What happens at the junction is not 
clear but great activity along some of the 
north-east faults is associated with the tremend¬ 
ous volcanic activity of that area, which has 
resulted in outpourings of very fluid lava which 
covers 10,000 square miles, and with the 
tremendous outbursts of volcanic ash, which 
forms parts of some soils even at Wellington, 
160 miles away, and forms a major part of the 
soil over most of the central and eastern part 
of the North Island. 

In the maps on pp. 8 and 9 the gravels , 
dunes, moraine are the deposits mainly of 
alluvial materials, the younger rocks are the 
cover, and old rocks the undermass. 
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NORTH AUCKLAND — WAIKATO 
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THE VOLCANIC PLATEAU 
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WEST NORTH ISLAND 




I 



G 

43 •§ 

tJ 3 

O CD 

G »H 

60S 

g X 

O o 

o 

r " H 03 
CL) 

33 O 

03 

> « 


^ * 

( 

60 

G ^ 

•’"I C/3 

P4 .O 

Jh 

<D O 

X «« 


O u-i O 


CD 5-< 

44 3 « 

2 O ! 

w> g j 

3 4 s i 

& o .1 

® fc\; 

£ « ^ 
> ( 


G _ 
. O ^ 
X G • 

•SP Sb£ 

^ pq Z 

« 

> o 

+-> r O O 

o gpq 


G' 

HH 

Oh 
• D 
>-* <D 
03 73 
l —1 

Q C/3 
" > 

O hh 
5-h 

43 £ 

52 Oh 
cd 

.y £ 

G 3 

Cd C/3 
CD 03 

O ° 03* 

> 2 ST 

X 33 

£ G > 

| 2 5 

o toJO-G 
O CD u 
5h 5h . 

o 

s ^ ^ 

> CD ^ 

O rj G 
oG o 


00 

m 


O 

<N 


G\ 

o 


T3 

G 


Onfn 
03 tJ- 

s- 


G i 
G < 

0 ! 
U 5 

CJO * 

.a i 

*t { 


CD 

43 


U T3 G 

0 c a 

G ft <v> 

G O C/3 

2 o <d 
m ^ 

3 

5-i *-H 

CD o 9 

G 4h > 

i_> CD 

Hu® 

®s 5 

hi 

fa « £ 


cn o 

03 • —> 

O G 
ft 03 

a 3 
o 

JS> 

0 jB 

•—1 43 


»-l 

G 


L" r , 03 

60 0 

5-1 

03 

.a 

^ »h 

^ O 

a 


T3 ^ 

p 

D 

G ^ 

cd 

g 

G O 

H 

T3 

O 43 

»-H O 

"G 

G 

*C x> 

G 

G 

G 

G 

O 

s - 

60 « 
G -3 

5-h 

O ^ 

< 

5h 

H-» 

H .2 


CD 5-h 

43 0> 
h-» > 
O 

o o 


43 O 

H ~ 

5-i 

44 CD 

43 > 
60 O 

*C 0 

CD <D 

X 5 

O *H 

^ o 


5h 44 
G O 

>8 2 

CD 

O CD 

g 43 ; 


.8 * 


03 Q 

S G 
G (D 
03 5-h 
h-> 60 

03 ^ 

h-> CD 
G 43 
O '*-* 

a ^ 

60 o 
W 

a 1 

S £ 


_c 

33 o 

G 

0 X 

s * 

o 

E c 

£ a 

o *S 


33 ^ 
!•§ 
- g 

_G ^ 
+2 60 
Jh 

o 


&2 


G c 
• O 


I » | 

2sw 



<D cd 

fi 22 

03 

>^> (D 

43 


£s 


So' - g 

a tg ^ 

03 C CD 
cd 43 


|| 
73 c 

<P 


D O D 

^ O 

§ - S 

s 

>4-1 e « 
0 ? aj 
^6 - 

I 60 e 

s.g § 

<rs 


« 5“ 

5h G 
D O 

G h 

D ta 

■§ £ 
03 cd 

^ 43 

.a 2 

^ o 

^43 

s s 

g a 

O «* 

° C/3- 

Oh a 

CD a) 
43 Jh 

'4—*► 

.3 g 
^ § 


G G 

5' cd > 

^ O 

i fs *§ 
psi 

Oh 


D 

&0*C 

h a s 

rS "G 1/3 
^ 5^ ca 

a «3 

M: S.s 

T3 2h h 
G ^ 

O D 0 * 

D 32 Z 

03 I* -1 

C/3 j__, 

_ D 
D o 

03 X 
HH O 

»TH 3Q 
D H_> 

> G G 

a, § .5 

Eg 

0 wl 


03 3 <H—I 

03 g O 

D » 03 

j) 

o ^ 

^ ^ o 
^3 ° 'S 
.a 43 - g 
s t: 

^ § G 
^ e o 

O tJ o 
CM G > 
w p cd 
, O *G 
TD O 
G 

§ a 2 
gj 

00 d -r 


o ^ 
% g; 2 

2 .a 

o 

pH 03 Q 
S D 53 
Oh 03 o 

•S g.i 


D 


D 

43 


^ ^ > 

03 3 
D 03 

CD 

e ^ 


, ^ O 03 

s > a 
> ^ 'S 
8^8^ 

D 5h 43 

^ D Q 

Oh OhhG 
D Q, ._ 

«4-H D rH ^ 03 '—' T7 

OG 3 o cs « 

^ D r£ PD O S 

•S § 5 3 -3 1 3 

T3 5 « L ^ r 3 

■q G o3 

^43 


60 ~ 

D g 2 
> ,03 


o •- — g .„ 2 
o 

flu 
- | s - 

rr? ^ D G 

I^BsSfi 

vo a? d 3 3 

<2 G3 *3 

13 Cd X! G 
5-h > D 


l-g 

w 2 


S 13 

§ gj 

a | 

.33 "S 

o 

03 

03 V_| 

D 


5-h D 

CD 5-1 .-^ 


o w> s ^ P3 S 

0^2 _ D _ 2 


OA> 03 

G 44 5 
cd CD 
' O 


i* 


G 

G 3 
td ^ 

G 3 

a <3 

11 

52 

G 

II’ 


4-H CD 

O 60 

5-h . 

52 O 

X 60 
cd ^ 

.a § 

b t; 

G O 
3 Oh 

o a' 

a- s 

D ^ 

5 3 

.a 

60 ^ 
cd 

^ ^ 1 - 
> <N 


G O 
.2 o 
3 43 

G rv 
cd ^ 

>< a 

G c 

E « 

O D 


a § 
43 O 

^ a 


O G 


2 S 


n % 

2 o 

Oh 5-h 
D CD 

’G a 


o 

43 

Oh 

T3 

G 

G 


§* 
S 3 

cd cd 

U £ 

H-> ^ 

o) G 
D G 

2 «3 
cd »^h 
D 43 


D 

O G 
&° 

cd »ri 


D 


h 2 a 

D D 
ft 43 43 
D H-J H—> 
> 

O *-H <H-H 

O 44 o 

cd 

d o a 

03 w G 

d a 

43 p o 


— D ™ 
cd > 


O 03 
60 ” -1 

ft CD 5 h cGT' 
O h o ^ 

60 ’S 4 h O W 


D 

O .O W) 

|3» 

« s ^ 
3> o y 

S cd 
£ 


cd cd 
u 43 . 
G ^ 03 
g 60 2 

.a G 3 

60 'ti G 

.a g 

52 *rG 
*C ^ D 

.a n 

G G « 
P3 & Z 

Clj ^ 

o 2 o 
2 «» 
cd 

D 3 

■g ® 3 

«-5 

& -S g 

33 £ 

Sf><2 | 


‘5b 03 

33 D 
G <4H JG 
GOG 


17 


s 








18 


EASTLAND 








CN 

<N 


cn 

<N 


<D ^3 <D <D o 
W)0 W) • ■ 


G 


73 *c « s 


G 

33 fS 

<d ^ 


> G 


3 

OS <D 


.9 73 T3 

« 3 

c co j2 

O p ^ 
<D fc ~ 
03 ,P 


CD 


03 


<D CD <D CD 
1 £ ~ 


o £>.5 03 

Sffl 3S 

03 X & 
O 


CD O 
M ^ 7 


,_ _ <D j_! 

:§s®.s| 

° °-S O 1 - 

fi fll 

s sl-g I 

oc§ ^ «‘g 

; g §«- - 

CD - ^ 

?-i „.. 

o3 % 


CD 3 

X3 5/3 

^ co 
CO 4-* 

^ CD <J3 
+-» 33 

3 > .5 


O _. 

33 73 

co CD - 


45 

o'! 


CD 

H 


1-3 co 


> 
O 
o 

§5 


o <W 

oo o g 


* 3 

! ° 

! £ 
i-S 


03 


u ^ 

fc o 

> 


- ^b’g ’2 

■s FSJ s § 


§3 

8 «g 

^•g 

33 3 

£S„ 

9 t-h 73 
i (N 

CD w 4 -> 

W) _ 03 
73 43 CD 
•ri rv 5 h »h *h 

^ ST 9 

s-h *G 

"3 $£> & <D .9 

CD O V C 

wj’te o 

3 G3 3 S 9 
C CP43 J> 32 


03 , 

ffi 

73 


i’S 

03 


03 
£ 

O . , 

' M 03 

O £ 

CP O 

o w 


£ 
o 

co 43 
44 «» 
O 

O 73 
3 


43 v ^ _4 

33 <u 73 J 5 . — 

v CP . <D 3 44 

O cd ®2 ,9 

ZS^^2„ 

u “ I -8 ° -a § 

5 «.§ 8-S 8.E 

■£ t; 2 .g jr h 

u_, os 73 

CP ^2 
3 

CD 


^ 73 3 

O 1) iH 

73 

~ o ~ 


CO 4-1 

■s ^ 


03 _h 

» .9 ^ 

-H 

CD 3 - 


3 *’ H 

« v. 

9 «* 


43 ^ *2 


.54 so 
43 2 
^ *G 


35^03 

3 43 


03 


o S 


co 

S'la 


03 

o 

&m y 


CD 

4x0 


© ^ 

b ° 5 — 

3 C 2 3 

8-S W C 

a | ■§ i 1^ >. 

G ^ O ° « 3 3 ■ 

a© 8 ”8 a -s s 2 

« 3 M N ^ 3 3 

-2o2l“gb 
^ a - £«K - 2 ! 

° u ao > ■§ 

c» £ a ° ° 3 ^ 

S „ 2 2 5 f ** 

^ 73 CO 03 3 c 


O T3 
CC3 cC 

C/3 O 

12 CD 

05 

O •w 


*4H rj 

o .§ 


3 3 .52 ^ _T.S2 

00^ 0 ca 

c»c«*^czi r 3 -O r 9 

3 3 9^ 3 ^ ^ 3 

£ £ ^ W)^S ^ ^ £ 

o3c^4h3>0 ^ •*-* 

-H^b-ago""* 


.9 43 

03 ■*“* 


0^5 

M a I 

’S HI 

vm 

° « 
<D 73 


O ^ 03 

^ cl.2 

fe 2 10 

> W) « 
§ 2 ^ 
° O ^ 

MH *G ^ 

o Ph .9 


03 

CD >4 »H 
Q ^ 
o 43 ^ 

5^3 




^ P-c *o 

03 ^ 

Oh 03 c /3 
& 

43^ 3 <D 

Vh ^ 

43 iS ^ 

sr 


c*5 

3 oo 

° 9 

- 8 a 


43 Vi 


CO 43 


.9 

"9 

3 

3 

o 

s _ 

1H O CD 

*5b G 

^ n rn 
^ O 43 
0 3 0 
^ 4-i 

^ CD 

4 £ (D 

^ H jj h 

.SP s v 

43 w 52 .9 
‘ 3 H ft 

ISH 


&x) cp > 

.9 o ° 

S 'S 43 

1 2 | 

^ o a 

>; w 
£ 73 .2 
3 3 
^ 03 <D 

8 o J 


cw , 

(D 

Jh Q> 

'S ^ 

Oh ^ 
P c^ 

o 

*Eh 
CD 
cd 


CD 


.^O 

2 m 


, 73 b 


^ o 


03 


03 

CP 

3 • 

s ^ 


03 

5 -3 


C/5 


(D 

O _- 
43 *2 
oo 3 

o 

1—H (/3 JIj '-'-rf 

9 73 ^ 2 
"o3 G . -5 
n cd 


, 33 . ■ 
CD 


^ j 75 3 73 
O 43 (D 3 C 
^3 O 

^ 03 

3 


« '•3 .9 « 

U£ a 


03 
' (N 


Is 


03 C 

33 3 G 


<D CD 

^3 43 +-» 
33 33 hh 


o ^ CD 


3 

a £ 

2 ^ 
fe/) co 


CP 

CP 


co 3 

.9 ° 

*Eh 

CD 73 


.3 O 

a S 


19 












20 


SOUTH ISLAND — NORTHERN PART 







« ®2 “ 

Si £ « 

d3 3 .2 

d % X 

£ § £ 
on M 

H « 

^ la 3 
3 Slfl 

CO 

go ^ 
2 44 £ 
X O £ 

+-* o 

'd? 3 73 

O 0) 


j3 ^ X O O X O X 

4-> CD H—• rn H—> -4—* 


CD 
> 
GO 

j£ 22 

o ' 

X 43 

«» o 

On £1 


CH £ « 

O ** 

3L Hi 

GO 2 

^ £ £ 
> 


T3 c 
*3 <D cs 
^ !1U 

C4 JT ^ 

_h o3 

6 £ 


0) 


03 


d « 
o3 a> 
X 
73 H 
<d 


H <-> =3 

2 jo X 


$3 X 

H <4-1 CS 


. - j=! 3 d 

^ « d ^ ° 

co c cd 

J3 JO Q 

o g ’X c> a 

g o « 

S 1/3 .> 

a 'g ^ 

§ £ 33 d 

(D 3 d cd 

£ » g .id SS 

H £ S £ 

CD ^ C-S 

S O -4-4 CD 

_ cS 43 43 

^ 3 t« cud C 

*>!§§« 
g * Q S « 

O o M o 

^ X) 43 

^ts 43 ’g .a 

s a -g 3 5 -g 

> &X)43 £ > 


33 & 


GO 

43 .£ O 
o cs ^ 

*§ 

a £ > 

^ CS 
CCS CD CD 

« £ 6 

1 2^ 
go 2 q 
03 Cl< <3 
Lh <D 33 

“go 

m-h co 73 
O 33 d • 

• d 03 

•s M 
| a .3 

O CD CD 

”32 

3 O O 

d 

03 


r O ^ 

5 x 

03 +-» 

"d "id 
<d o 


o £ X 

4-> CU 

SB S 

a «* § 


£ 

o 

43 , 

CO 

£ 

O 

X 

C/3 

G\ 

<N 

; cL 


_ w CJ 

=?SS 


£ £ 3> 

n r> _d 


2 d 

£ o 

ja cin 

X 03 
T3 S , 

s « 

o3 jh 

8H 

03 
CD 


H d 

£ d o 

^ 03 ^ 
CD £ £ 
*3 CD *7 

* N ^ 

C/3 -4-> 

g £ s 

o CD ^ 

3 !Z ? 

.S ^ 43 

+n <+H f* 

cod 
o £ 

o ti Z 

.22 ed 

73 Oh 


■4—* GO C2 

'd d C 

330 

m-h ^ £ 

K "o o 

|2 M 

£ ^ _c 
s-4 43 

W}+-T +-* 

<D 3 *g 
43 03 O 
^ ^ 
^ 1/5 
>-, CD CD 

4^ £ £ 

■g ^ <u 
* < 2 
5Sc 

_ 5 £ 

£ „ o 

33 73 73 

5 | O 

os rd 

a.oi g 


• 2 >■ 

si 

H o 
o 

CD 

’•43 


03 

O ^ 

b '*° 
o § 

f> cj 


s ^ 


w T3 

&! 

S’ 0 

(D 

x *5 


H-> 03 

l ^ 


Xft 


(N 


w 


. x 


i N 

^ O 

I: 

d o 


§ 0 

d £■ 

^ 3 

O cd 

43 o 

CO <H 

CO Jh 
03 O 

«T g 

Oh d 
^ oj 


.2 S 

o S 

8 g 


to ^ 

3 .. 

jn ^ 

73 d 

d to 

cz 


d j 3 


O . d 

Mh CD 

O^H ° 

• - X) 

73 co 

d 2 

03 X 


CD O . 
N ^ T-H 
> co^ 
r\ Oh73 

2 “ c 

z S 05 

M-H O 

o *n 


21 









22 


CANTERBURY PLAINS and WESTLAND PLAINS 







CO 

O 

o 



3 




£ 

p 

o 

.P 

o 

u 

P 

43 

O 


43 

o 


i - I 

P P « 
.S ^ 
_ o 

2 ° a 

g « ^ 
P o 

> C/5 

<D £ 44 

« a S 

2 t£ 


4) X3 
43 OG 


• 03 

.g 43 
as 


u p 

<d O 

S js 


W) o 

.s ^ 


p 

&o 

43 -^43 


cL’g 43 

*_» 3 05 

5s e a 

2 ^iS 

09 -E g ~ 
o T3; k 
43 cd VJ 


73 

a 

> 13 *c3 
^ Jh o 

) ^ <D 

>^43 Oh. 
Jh Oh ^ 
4> 4> ^ 

I'Sg 

g: cs* 

CD ''g 03 

43 ° £ 
^ 4) O 
g 43 

Jo 3 go 

~ .a ^ 

s ^jr 

8 


x * p 
® " c 
13 2 a -o 

> W)rp # P 
73 44 <3 ^ 


2 O 43 ^ 
P O 0*73 
.S3 «> Qj 7? 
f i 03 —i O 
y H 3 n 

Cd R 03 w 


s| 

Oh £ 


P ^ 
O I> 

B ri 
<2 § 


C 5 09 P 
§ S cd 

csHh 


60 J> Jh 43 

|£h ~ 

| <5 g g 

£ *£ *43 ^ 
Oh M 

®s w> 2 3 

£ 2 03 

§ 43 

<—i 03 4> cd 

x«5 £ 

■is •« _ c 

0 . GO 03 

p 43 73 
O -3 C « 

U ^22 


Tt 

00 


*o 

r- 

go 

vo 

^t- 


ti- 


P co 


73 

O 


r- 

<N 


Oh-T 

cd 

^ O 


0 43 o 


0) P 

P 

O 

GO 


<D 
> 
03 
4) rP 

43 


P C 
0) **- 

73 ^ fe 

S S'H 

O 60 
•’“‘ <D 


. , 0 

<D <D o 

^ «l*i 

*.§'* is 

03 S-h 4h 03 

GO O iH ^ 

03 -45 ?r ^ 

C3 >-»43 Ph 
P Cr £ . o 
„P ^ b43 

3 J 04^ 
£ as *h O 

<4H C M-H 0) 

° os ti 25 

« o x § -S 
SJO« 

# 5ls| 

D **“* co tS r£ 
-O _ »H 


Jh O 

O 43 


<D <D 

« pH 

o .5 

<D 

j3 03 


•*r 


o •& § 
H < 6 


2 
> 

w 5 3 

•s D | 

q_,43 4-1 

T3 OJO 03 
§ 2 

1^1 

bX) 04 3 . 

O O * 

' 


0 
43 ^3 


bO 

44 o 
o m3 

^ 03 (D 
O 43 43 


03 Q 

« O 

M-H 


(U c 
43 »—i 


4) 


O 00 

c 

32 2 
O co 

iS a> 
.2 ^ 


• 03 
+n T3 
C7 C O 
43 03 
,M 33 ^3 
C o 

o B 0 

1/1 g ^ 

o 

■H a £ 

03 43 


■as 

0 bO 
o3 3 

2 o 
o ’■ 
> 


43 cd 


O o n 

“ "S “ 

a .a J= 

““■■ • ‘ o 


O 


O £ 

1 ^ 

O 3 
^H Eo 
0 

2 *3 

43 <D 
H Ph 


p4 ^ a 
fc" a 2 

p 2 ^ 

^ rQ O 

c s ^ 


OS 2 

o .52 





ON O 

(N m 


> .b >► 03 

zl-c! 

0 . *ri 

43 <D 2 

P -g M „ 

^ 52 « 

^ 2 03 

O ?—i 

^ <D <] CD 
M-H ^ 40 

o’er 

CD O 

s s ^ 2 

o 2 p -S 

■c4 ^ O ^ 

c <l> >^w p 

S ^_i o 

■s ts a 

®H ^ 30 2 CO 

b « £ g 42 

■c ” s — 

s4 ^ .52 m 3 b) 

4) p > 

"0 r> p C3 

^ .2 3 g ^ 

^ H g ^ rg 

c5 P 03 o 
^ N <D 43 


,g 2 ^^ s _g A g 
s U o -M, 6 « -S' 

"Sh u S _e .r § S 


o3 


<D 


K ■% u 3 

| « 11 - 
1 § §- S| H 

. s E _g U « - T3 

0 43 % £ 2 P 

o o 4 4 O P JH 
" 3 •§ ^ o S 

22 os 2 
>V rt O 03 43 

g If g’S'a c 

g O g 5 

s!33^1 

cd ,—1 CL|M-| 

^ 2 U 3 oo 

^ .0 03 

03 r-J »h 
73 CD 03 CD U 

p §"’> B P, C Ph 
.S 2 P P ? 3. h 
o co 44 o o 
'** '44 ^ O oo g 

£ 2 p os ° p ; 

g’S43 5 0 ^ P [f ■' 

43 > P3 O o3 go 4h : 


& P CS 
33 44 73 o 
SP Oh <D 75 


P 

03 (D 

P< ^ 

P-H 

'P <+H 

§ ° 

^ bO 03 C4-H 

03 P # P (U 


£ E 


Cm 44 

P Z 

C7 ^ 


03 73 

44 rp 

«5 p 

43 


‘bO^ 

>-i ^ 

03 73 
P Vh 

O 


4) 

43 


03 Q 

o 


p 

’e3 

I E 


.P 4) 

.0 43 
u +* 

'P p 
2 ^ T3 2 
B g 43 3 

^ S J 3 

2 o ^ 03 

o> 43 a) 

Sh <D O 03 

P 43 


2 B 
2 6 
2 03 
^ M-h 

^ 73 

g o 

2 So 

&><u 
(D 44 
43 cs 

a ! 
n 4p 
^ .2 
as 2 
P ^ 

03 __, 

.S^ 

p .p 

0 03 

Oh O 
Oh 

03 Q 

•S ' 0 

a ™ 

m S 


1—i 4-i CD CO 


o P 2 


4) 

o 

tH 

Sh 

03 

P 

43 

o 

p 

s 


bDO 

^ <D ^ 

»P 2 <D 
43 


4) 


03 


<D 


a 


4) ^ 

^ 4) 
O 43 
43 ^ 
+-* »-( 
O g 


O CD 2 
« 9 M 

f T 2 (-H ^ 


.si jB 

3 ^ 

73 C7 
P 33 


: > 

<D 
' ^3 

! H 


P 

03 

o 73 I .22 

^.2^ 03 

^ S 'g 

It 'P 43 


^*5 

P Sh 
a d »2 

g ' 

03 CJ cd 
OhPQ -p 


P W) 
p 2 


p 

03 

o 

4> (h 
43 T3 


> ' <D 

o Jd 2 
B O c+H 

(D 0 
43 43 

bO 03 
P 

O 4) 

43 


! ^ « 
|< p 
O 


p 

2 

Oh 

4) 

43 


<D 


o ^ pi .55 c+h n-> 


P 

> 


o 5 

03 P 

_ X 
o 


4) 


73 
p p 
£ p 

03 i-H 


D 

bO 

P 

2 


23 




Kurow\ Waimate Q M StU(Iho i me Jnc 














OTAGO and SOUTHLAND 










44 O 
O O 
P< .o 
(L> C 

toO 

d <u 

*d ^ 
d ^ 

o ph 


44 

o 

3 

T3 


03 

T3 

d 

03 


o 

"P* 

o 

*1 


.o 


J< 

<o 

co 

J^> 


Q 


v-» fli 

cd 

C* 

fn 

03 


<D <L> 43 rO 
43 43 * d 

+■> *- o d 

«-Q o 

O £ M 

.s 8 a _g 
a g £ 

> sfi *Q 

O .& g 

°£8 

^ X ) w — 1 

<D g 

43 J> £ 

60 i 
a ■£ 
o S g 


&S 

a.S . 

3 ~ a 

o o 

O 4H .h 

° o +- 

43 .2 

43 5 3 

% toO 

.g s« 

■5 c 

o-i C^ ^ 


> 0 
^ 44 
03 * 

sH 

.1 o 1 


JS 


5? . Q 


o* S a 

gnT 3 *S 

O (H a3 
05 03 PQ 


S« 


£> a) a> 
£f>43 43 

^ ^ P 


(D 

43 

t; „ w 

O Jh 
d - 


e*.s > 

* &J8 

03 03 


0 73 0 

op o jd 
T 3 ^3 4 “* 
d 

03 


P^ g oa 


JD 

s 

*d 

d 

03 


VO 

m 


3 g 5 

03 H 03 
•* 

£ N 

2 03 
O P 


T3 
0 

> 2 
p 43 
0 +3 

a > co 


O 
43 

di oo 

44 


O-i 0 
O 
d 

03 


CO 

!5 


0 +-• p 

o o 

d > 

° « 8 
0 "O 
to0T3 43 
"d -d .t3 

£ E » 

._* 0 05 

ft -d 44 
. Q 


a ° 

s ? 

toO 


05 <L» T3 

sag 

£ 43 

■M P T 3 
d 0 

" 3 £ 

°;§ 
60 O 
3 <« 

“ 2 
03 


O 

d 
03 

0 
43 0 
^ 43 


> g 


03 


too <D 
d 43 


O g 
too ^ 

03 «* 

03 P ' 


d £5 

<D O 

d o 

^ too 

3 § «* 


H .S 43 43 P< . 


d 

_o 

05 O 

<D 43 
T3 H 


. J8 ► 

o 

<D > 


CO 


CO 

VO 


d C /5 


O 

VO 


03 vm 
> O 

v 05 

S' d 

too 


o .2 

<D > 

■° 5 

03 -d 


00 


»n 


w r 4 
.. oo 

T3 _, 

3 Ta 

05 cd 

o oo 


S oC 

r- 


O 44 
43 o 


<D 

43 


O 

«a 

fH 

<u 

. s 

fe'-a 
^ .2 
33 *3 


2 *d 2 
d rg 

Pi 03 H 


CP 



CO 

cn 


x}- 

co 


vo 

CO 




^ 43 'd 
,pH .13 d 

J 3 ^ 01 


£ u 

'Ja % 

o 'o 


jsf 5 

H «2 a.’ 


S,«* 

1 'd g 

s.^ «S 
a> 

33 05 

" g O 

3 © 
^ 5 


25 















26 


INTERMONTANE BASINS and the SOUTHERN LAKES 
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LAND USE 


Extensive sheep farming 
(wool) 

HIP Semi-extensive sheep farming 
(wool and store sheep) 

Intensive sheep farming 
(fat lambs) 

Intensive sheep farming 
and cash cropping 

Dairying and fat lambs 


Dairying 

Orchards and market gardens 

■ Undeveloped land, scrub. 



Gisborne 


New Plymouth 


Wellington 
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IN NEW ZEALAND 


(wool) 

Semi-extensive sheep farming 
(wool and store sheep) 

Intensive sheep farming 
(fat lambs) 

Dairying 

Dairying and fat lambs 

Intensive sheep farming 
and cash cropping 

Undeveloped land, scrub, 
forest, mountains 


Westport 


Blenheim 

Awatere R. 


fz? Clarence R. 



Haast R. 
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from Holmes: Principles of Physical Geology 


NEW ZEALAND IN THE WORLD 


New Zealand lies on the structural margin of 
the Pacific, which is rimmed by a ring of 
active mountains, behind which there fre¬ 
quently lie volcanoes, much as they do in this 
country. In California, for example, there are 
great faults almost exactly the same as those 
in New Zealand which are steadily moving 
horizontally just as ours are. Surveys show 
that some of them are moving at rates almost 
the same as the rates of some faults here. 

The mountain ranges of this rim of the 
Pacific run parallel with the coast, as can be 
seen in the chains from the Andes through 
North America. The actual rim of the Pacific 
to the north and the north-west consists of 
great mountain arcs, only the tops of which 
show above the ocean. They are nevertheless 
great mountain ranges, and they are called 
arcs because they form sweeping curves toward 
the Pacific, as shown on the map on p. 30. 
In New Zealand two of these great arcs meet; 
the first is a rather weaker curve from the 
north-west through New Guinea, the Solomons 
and New Caledonia into Northland as far as 
the Waikato. The Coromandel Peninsula and 
the Thames-Hauraki depression show this 
direction. This arc is not active in New Zea¬ 
land, and Northland is not a seismic area, i.e., 
it is not subject to active faulting and the 
earthquakes the faulting causes. 

The other arc is a very active one indeed. 
A great faulted trench runs from Tonga and 
the Kermadec Islands into New Zealand, a 


continuation of the north-east trend lines of 
our country. This trench, the Kermadec 
Trench, is active, and great earthquakes take 
place along it. 

Thus New Zealand lies in relation to the 
mountain rims of the Pacific. When the whole 
world is looked at to see where the mountains 
are, it can be seen that they are situated 
where three great units of the earth come 
against each other. 

The first unit is the Pacific itself. 

The second unit consists of North America 
east of the Rockies ( Laurentia after the St 
Lawrence River) and Europe with Asia north 
of the Tibetan Plateau. ( Europe + Asia — 
Eurasia.) All these together are called then 
Laurasia. 

The third great unit is made up of South 
America east of the Andes, Africa (except the 
Atlas Mountains), Peninsula India, Australia, 
and possibly all Antarctica. This broken-up 
unit is called Gondwanaland. On the map 
opposite we can see how all the great moun¬ 
tain systems of the world are situated where 
each of these three units comes against the 
others. The arcs of the mountain masses form¬ 
ing the island chains east of Asia are thus 
curved away from Asia, because the great 
structural region of Laurasia is thrusting out 
on to the unit of the Pacific which forms the 
third of the great structural units of the crust, 
and the arcs are thus curved away from the 
pressure. 
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New Zealand 


New Zealand is then a mountainous country, 
with her agriculture geared to cope with steep 
slopes, with her farmers mechanising their 
hill farming by bulldozing topdressing roads 
up ridges or by putting the topdressing into 
an aeroplane and making it independent of 
slopes* The aeroplane too scatters rabbit poison 
or drops fencing material precisely where it is 
needed. This development of aerial mechanisa¬ 
tion of farming is the result of hill country 
slopes, of expensive farm labour in short 


supply, of active Government Departments 
willing to experiment, and of a vigorous and 
intelligent farming community with enough 
available capital to allow it to use the new 
methods the aeroplane makes possible. All this 
is called forth by the demands of the slopes 
of our hill farms. The absence of one link in 
the chain would have meant a very different 
vegetation cover and animal population on our 
steep slopes, and a very different standard of 
living for farmers and town dwellers. 
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SOME POSSIBLE EXERCISES 

(1) In the associated Work Book No. 1 do the exercises on naming the 
mountain ranges, plains and rivers and learn the names. 

(2) On the sketch maps in the Work Book of the areas shown in the sections 
in the middle of this booklet, colour the main farming regions from 
the maps on pp. 28 and 29. To what extent is the kind of farming 
dependent on the relief? What other factors are involved? 

(3) Name the places on the map of the South-west Pacific in Work Book 
No. 1. How is the projection of this map different from the first one 
in the Work Book showing New Zealand in the centre of the map? 

(4) On this first map in the Work Book put in the distances from New 
Zealand in nautical miles and find out how these differ from statute 
miles. Put in also average times by ship. 

(5) Prepare as large a sketch map of the Pacific as you can manage and 
name the mountain systems and the island area shown on the map on 
p. 30 of this booklet. Be prepared to name the countries bordering the 
Pacific. 

(6) Compare the coastline of western North and South America with the 
coastline of eastern North America and Europe. How do the main 
mountain divides of the Americas lie with regard to the middle of each 
continent? 

(7) What are some of the reasons given for having a cable under Cook 
Strait to carry electric power? 

(8) List the characteristics of the landscape of figure (10) on p. 6 which 
are also shown on photographs on earlier pages. 


Other books in the series Man Map and Landscape include: 

No. 1 —Taranaki 2s. 6d. 

No. 3 —Climate in New Zealand 2s. 6d. 

Workbook No. 1 3s. Od. 

A. H. & A. W. REED 
182 Wakefield Street 
Wellington 
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